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3D dose reconstruction algorithm of Verisoft software (PTW, 
Germany). The analysis was executed using the γ evaluation 
method (3% local dose-3mm, 10% dose threshold).  The ability 
of the 1000 SRS array in detecting intentional errors was also 
investigated. Twelve plans were intentionally modified 
introducing the following errors, based on set-up or 
calibration errors: increase of the number of monitor units, 
variation of gantry and ring angles, shift of the isocenter in 
the cranio-caudal direction. To assess the dosimetric impact 
of these errors, a simulation of 3 clinical tumor sites 
(prostate, spleen and breast) was made on the mathematical 
phantom and the corresponding DVHs were evaluated. In 
order to investigate the ability of the system to detect the 
errors, the coronal dose distributions were analyzed with an 
additional γ evaluation of 2% local dose-2mm. The 
acceptability threshold considered for γ > 1 was 95% for 3%-
3mm. 
Results: The histogram shows the results of the two systems 
for the 10 clinical cases exhibiting the superior performance 
of the 1000 SRS.  
 
 
The table shows the results for the plans with intentional 
errors. For 3%-3mm criteria, 7 cases over 12 showed a γ 
passing rate >95% and 6 of them exhibited a percentage dose 
variation in the DVHs (PTVs and OARs) of at least ±2%. For the 
2%-2mm criteria, 3 cases over 12 showed a γ passing rate 
>90% and 2 of them a percentage dose variation in the DVHs 
of at least ±2%. If a passing rate >95% was considered, all the 
measurements would be refused. 
 
Conclusions: The 1000 SRS array showed better results 
compared to seven29 array, more likely due to the higher 
resolution effect in 3D dose reconstruction of the system, but 
its ability in detecting errors is not high with 3%-3mm 
criteria. The system shows a consistent variability in the g 
passing rate for 2%-2mm criteria, but the sensitivity to the 
introduced errors strongly depends on the plan and on the 
passing rate criteria used. 
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Purpose/Objective: To develop a method of rapidly 
comparing high resolution diode array measurements with 
calculated dose distributions to establish distance to 
agreement (DTA) and percentage dose differences (DD) in the 
form of a 2D graphical display to enable a selection of 
appropriate DTA and DD values for particular circumstances. 
This approach is first applied to the analysis of open fields in 
preparation for linac commissioning. 
Materials and Methods: The IPython programming 
environment has been used to combine low resolution diode 
array measurements with a MotionSim platform to produce a 
high resolution grid image. Python code was then used to 
shift treatment planning system calculated dose planes by 
1mm DTA increments to create a set of dose planes 
corresponding to each DTA. This allows a rapid comparison of 
multiple agreement tolerances which can be outputted in a 
graphical form. 
Results: Open fields of 4x4, 10x10 and 15x15 have been 
compared in this way. A graphical output for the 10x10 
comparison is attached. The output is in the form of a family 
of iso-passrate curves, and also allows for comparison with 
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minimum gamma index values. From this one can see the 
range of DTA and DD that produce a required pass rate.  
 
 
 
Conclusions: Python was used to construct a mechanism to 
provide a graphical output of iso-passrate curves for a range 
of DTA and DD. Such an approach avoids the use of 
predetermined values such as the ubiquitous 3mm/3% Gamma 
Index values. It allows an examination of agreement levels, 
allowing improved insight and can be tailored to a particular 
set of circumstances. This approach also allows for the 
replacement of film with a diode array for high resolution 
comparisons. 
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Purpose/Objective: The dosimetric implementation of VMAT 
stereotactic treatment represents a challenge because of the 
small fields involved, the variation of dose rate, gantry speed 
rotation and leafs movements during the irradiation. Due to 
the high complexity and uniqueness of VMAT treatment 
plans, patient-specific pre-treatment quality as-surance (QA) 
is considered a necessary prerequisite to patient treatment. 
Aim of this work is to compare the capability of two 
ionization chamber systems (PTW Octavius 4D 729 and PTW 
Octavius 4D 1000 SRS) and an electronic portal imaging 
dosimeter (Dosimetry Check) to correctly measure the dose 
on a homogeneous phantom. 
Materials and Methods: PTW Octavius 4D 729 is a 2D array of 
27x27 gas filled 5mm x 5mm x 5mm ionization chamber. The 
detector spacing is 10 mm center-to-center, 5mm edge-to 
edge. PTW Octavius 4D 1000 SRS, consisted of two-
dimensional detector array based on 977 liquid-filled 
ionization chamber, on a 10x10 cm field. The detector size is 
2.3 mm x 2.3 mm x 0.5 mm. In the inner 5.5 × 5.5 cm2 area 
of the array, the centers of adjacent chambers are placed at 
a distance of 2.5 mm from each other. Dosimetry Check (DC) 
is a software that uses EPID measured fluences of the 
treatment fields/arcs to reconstruct the dose distribution on 
a CT study. SBRT VMAT plans have been generated by Monaco 
with energies of 6 MV and 10 MV. Seven treatment plans have 
been used in this comparison (5 lung tumours and 2 pelvic 
nodes). The QA maps were computed on the synthetic 
Octavius 4D phantom for all dosimetric systems. 2D isodose 
distributions in the principal planes through the isocenter, 3D 
dose distributions and 3D γ metric at 2% 2mm and at 2% 1mm 
have been used to compare measured and computed maps. 
Results: The results, in terms of percentage of points with γ 
<1, are shown in table. PTW Octavius 4D 1000 SRS shows the 
best agreement with the computed maps (98,5% point with γ 
<1) for 3D γ metric at 2% 2mm. PTW Octavius 4D 1000 SRS 
shows also at 2% 1mm a good agreement with the computed 
maps; DC has sufficient agreement in all cases but one while 
PTW Octavius 4D 729 results are not so good because of lower 
spatial resolution of the dosimeter respect to the other. 
Figure shows G-T profile at the isocenter (top) and 2D γ 
distribution on the coronal plane passing through the 
isocenter at 2% 2mm (middle) and at 2% 1mm (bottom) 
obtained with PTW Octavius 4D 729 (A), PTW Octavius 4D 
1000 SRS (B), and DC (C). 
 
 
 
 
Conclusions: All dosimeters analysed showed a good 
agreement with the computed map in term of 3D γ metric at 
2% 2mm. DC is a suitable tool for patient-specific pre-
treatment quality assurance in stereotactic treatment where 
a better resolution is recommended to correctly measure the 
dose map in high gradient region. The DC can be used also for 
